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VI.

Executive Summary
Cal Poly physics professors Peter Schwartz and Nathan Heston approached the Solar Freeze team with the
problem that remote communities in Africa have limited access to modern-day medicine or vaccines. They
suggested that we try and design a cooling device that can keep vaccines cold for multiple days at a time while
the medicine is transported to remote villages. Due to the fact that Peter and Nate have done extensive research
and laboratory experiments with using a solar panel to power thermo-electric coolers, they suggested that a
thermo-electric cooler should be used to keep the cooler cold. The Solar Freeze team’s goal is to design a solarpowered vaccine cooler that utilizes thermo-electric coolers to freeze a phase change material and keep vaccines
at optimal temperature. While all specifications set forth at the beginning of this project were not entirely met
(including the important specification of maintaining temperature for 12 hours at a time), the team would by no
means consider this project a failure. This project highlighted the ability of using a Peltier to effectively cool a
system in a manner that consumes a little more power than a standard lightbulb. It also highlighted the potential
that phase change materials have for thermal storage. Also, with the increased availability of double-walled
vacuum flasks and their desirable insulation properties, the project provided insight into the possibility of using

these for vaccine transport instead of typical Styrofoam coolers used today. A big area where the project
struggled was maintaining the vaccine temperature once fully charged. This was due to the fact that a large
portion of the design process was focused on making sure the Peltier would be able to remove heat from the
PCM, freeze it entirely, and cool the vaccine chamber to the specified temperature.

VII.

Major Accomplishments
(1) Designed, manufactured, and tested a vaccine cooler prototype that was up to the engineering
specifications that were designated by the team including, size weight, cost, vaccine capacity,
lifespan, power consumption, duration of maintaining optimal temperature, and time to reach optimal
temperature.

(2) Peltier and phase change material cooling system were designed, manufactured, and tested to
decrease the temperature of the phase change material from room temperature to –10 degrees Celsius
while also freezing the phase change material in 2.7 hours.
(3) Phase change material container and vaccine chamber were designed, manufactured, and tested
to maintain the optimal temperature for vaccine potency for 3.7 hours

VIII. Expenditure of Funds

IX.

Impact on Student Learning
This year long senior year project was an essential conclusion to our mechanical engineering
undergraduate education at Cal Poly. Throughout this process we developed skills to frame a problem,
brainstorm solutions, manufacture a prototype, test the prototype, and most importantly: how to work on
a team. These are skills that will be very important as we begin full-time engineering jobs.
This project would not have been possible without financial aid from the Baker-Koob grant and the
generosity of its donors. For that we are very grateful.

